Estrogen binding proteins of calf uterus. Molecular and functional characterization of the receptor transforming factor: A Ca2+-activated protease.
It was previously shown that calf uterus cytosol contains a Ca2+-activated receptor transforming factor (RTF) which irreversibly converts the larger molecular states of estrogen receptor (5.3 to 8.6 S, depending on ionic strength) into a smaller, salt-stable form (4.5 S, independent of ionic strength). We now describe a method for rapid and reliable separation of precursor and RTF-transformed receptor forms, which takes advantage of a difference in isoelectric point between the two: the more acidic precursor (isoelectric point, 6.2) is still retained by DEAE-cellulose under conditions (0.12 M KCl, pH 8.3) which produce release from cellulose of the less acidic transformed form (isoelectric point, 6.6 to 6.8). Based on this method of separation, RTF activity can be assayed easily and we could thus progress in the purification and physical and functional characterization of this factor, RTF has been purified about 100-fold. Molecular properties, as assayed by methods suited to partially purified preparations, are as follows: sedimentation coefficient, 6.4 S; Stokes radius, 45 A; molecular weight, 115,000; isoelectric point, 4.9. The Michaelis constant, expressed as moles/liter of estradiol binding sites, is 1.25 X 10(8), at pH 7.5 and 4 degrees, pH 8.5 is optimum for activity. RTF attacks native casein (Km, 1.25 X 10(-5) mol/liter at pH 7.5 and 22 degrees) but not hemoglobin, ovalbumin, or albumin. N-Benzoylarginine methyl ester is a competitive inhibitor of RTF-induced receptor transformation, while L-leucylglycylglycine and N-benzoyltyrosinamide are not. RTF activity is protected by -SH compounds. RTF activity is Ca2+-dependent. Ca2+ starts an activation-inactivation cycle of RTF, with permanent loss of transforming activity which proceeds at a particularly fast rate in the absence of substrate. Mg2+ is inactive, while Sr2+ and Mn2+ may in part substitute for Ca2+. RTF is present in both endometrium and myometrium. RTF is not a lysosomal hydrolase, as shown by its alkaline pH optimum (8.5) and exclusive location in cytosol, nor is it trypsin or a protease of the trypsin group. Also, it is distinct from known proteases of human uterus. The functional significance of this Ca2+-activated protease of cytosol with alkaline pH optimum and high affinity for the larger native form of receptor is still unknown.